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WHAT IS CLAIMED IS 
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in 



15 



^^An^Jtmexje processing aevlce-; — eem^ 
a filtering unit which filter^an input image 
with variable frequency characteristics; 

an edge detect ion^ian it which detects 
magnitudes of edges appearing in the input image; and 

a degree - q& - white -background- likelines s 
detection unit whrch detects degrees of white -background 
likeliness in /espect of local areas of the input image, 
wherein said/ filtering unit changes the variable 
frequency Characteristics in response to the magnitudes 
of edges And to the degrees of white -background 
likeliness . 
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2 . The image processing device as claimed $p. 
1, wherein said degree-of -white-background- 

jnit marks white backgrounds ajfd 
rtiite backgrounds as 
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wfcrirce - bacK 




and marks other areas as non- 



3. The image processing device as clajUned""Tn 
claim 1, further comprising an edge^I&a^nitude- conversion 
unit which converts the magni£tf£Bes o£ edges according to 
the degrees of white -bapKground rikBl^ness, wherein said 
filtering unit cha^itjes the variable frequency 
characteristircs in response to the converted magnitudes 
of edoers\ 



device as claimed in 



fi The image proCes-so, 
claim 3, wherein said edge^xoa^rfitude - conversion unit 
converts the majjn^rlTudes of edges such that the variable 
frequency^cnaract eristics enhances high frequency 
components to an increased degree at edge areas Jas the 
deques of white -bax3?§3SOund likeliness increases. 



t 
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- — r rne image processing device as c-ta-imed in 
claim 3, wherein said filtering unij^elihances high 
frequency characteristics of the variable frequency 
characteristics at edge aj?6as according to the converted 
magnitudes of edges , tne enhancement of the high 
frequency characteristics being made relative to the 
variable frequency characteristics applied to non-edge 
areas . 



6. The image processing device as claimed in 
claim* 5 , wherein said filtering unit includes : 
a first filter which has a frequency 
characteristic that is space invariant over all areas of 
the input image ; and 

a second filtei which has a high-frequency- 
enhancement characteristic! and has an output level 
theireofjjeing adjusted in/response to the converted 
mag 



% 
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* — 7". The image processing device ay claim 
claim 6, wherein the frequency characteristic Qf-^s*aid 
first filter enhances edges while suppressing generation 
of moire in mesh-dot image areas. 



8 . The image processing device as claimed in 
claim 6, wherein aaid first filter has a band- frequency- 
enhancement characteristic. 



9/. A method of processing an image, comprising 

the steps 

^detecting magnitudes of edges appearing in an 
input imajtje ; 

detecting degrees of white -background 
likeline/ss in respect of local areas of the input image^; 
and 

applying filtering processes to the input 
image tfhile changin g fre quency characteristics of the 
f ilter/in^processes in response to^t±su naanitud &j 
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10. The method/as claimed in claim 9, wherein 
the step of detecting /degrees of white -background 
likeliness marks white backgrounds and boundary areas 
adjacent to the white backgrounds as white -background 
areas, and mark/ other areas as non -white -background 
areas . 
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11. An image processing device, comprising: 
a degree - of -whit e -background- likelines s 
detecta/on unit which detects degrees of white- background 
likeliness in respect of local areas of an input multi- 
level /image; and 

a gray- level conversion unit which convertis 
gray levels of the input multi- level image according to 

lat change in response to 



conversion c 




the decrrees of white-background likeliness 
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^hOr-. The- Ima ge processing device as claimed in 
claim 11, wherein said gray- level conversion unij 
includes : 

a plurality of gray- level conversion units 
converting the gray levels of the input multi- level 
image according to respective g^ay- level - conversion 
characteristics; and 

a selection unit/ which selects one of said 
plurality of gray- level /conversion units in response to 
the degrees of white -background likeliness . 



13. The image processing unit as claimed in 
claim 11, wherein said degree-of -white-background- 
likeliness defection unit is an area detection unit that 
marks white backgrounds and boundary areas adjacent to 
the white backgrounds as white -background areas, and 
marks other areas as non-white-background areas. 



The image proteasing unit as claimed in 
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rT-n1m 1 rt , whrrr ln said area detection up -it- 1 n o1 "^-c-»- 

a thresholding unit which carries 
thresholding of the input multi-level ifrtage to generate 
a binary image; 

a white -background^rea detection unit which 
counts white pixels in a ^iven area of the binary image, 
and marks the given area of the binary image as a white - 
background area or A non- white -background area in 
response to the jz^ount; and 

an expansion unit which spatially expands the 
white -backgiraund area by a predetermined number of 
pixels in yall directions when the white -background area 
is detected by the white-background-area detection unit. 



15. The image processing device as, claimed in 
clafLm 14, wherein the predetermined number of V>ixels and 
20 an /image resolution (dpi) of the input multi-l^vel image 
ar/e related as : 

150 <Tt?fee. image resolution (dpiJ/7 the 
Redetermined number of giste^s) < _4J 
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^-±•6-: — Tho image proc e ccing device Q3 claimed iri. 
claim 13, wherein a gray-level conversion characteristic 
applied to the white -background areas converts an input 
gray level of the input mult i -level image into a greater 
value than a gray-level conversion ycharact eristic 
applied to the non- white -background areas in a range of 
input gray levels above a predetermined gray level. 



17. The /mage processing device as claimed in 
claim 13, where in/ a gray- level conversion characteristic 
applied to the white -background areas converts an input 
gray level of the input multi- level image into a value 
greater by a constant amount than a value output by a 
gray- level conversion characteristic applied to the non- 
white -background areas in a range of input gray levels 
above a predetermined gray level . 



< 
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claim 13, wherein a gray-level conversion characteristic 
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applied to the white -background areas converts 
gray level of the input mult i- level ima^e-^into a maximum 
gray level in a range of input gray^ievels above a 
predetermined gray level. 




19. /The image processing device as claimed in 
claim 11, wherein a gray-level conversion characteristic 
applied td the white -background areas is adjustable by 
user operation. 



20. The image processing device as claimed in 
clajjm 11, wherein the input muvLti-level image supplied 
to ^aid degree-of -white- background- likeliness detection 
unili is an image obtained afl^er a filtering process that 
has such a frequency characteristic as to smooth 
isolated dots . 
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— 31 Thfr i mage p rocessing device as clais 
claim 11, wherein the input multi-level^infage supplied 
to said degree- of -white -backgroun£<l ike line ss detection 
unit is an image obtained afcrer size-change processing. 



27A The image processing device as claimed in 
claim 13, further comprising: 

a block- generation unit which divides an area- 
detected image into a plurality of blocks when the area- 
detected image is output from said area detection unit; 

counting unit which counts 
pixels marked as the white -backaround &reas within each 
of 

check unit which marks each/ of the blocks 
ei/ther as a white -background block or/as a non-white- 
b&atfqround block^in response tg^the counts obtained by 
said area-pixel counting unit . 
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^ 23 . The image processing device as Claimed 
claim 22, wherein the blocks are square shai 



24. An ima4e processing device, comprising: 
a plurality of gray- level conversion units 
converting gray/ levels of an input multi- level image 
according to /respective gray- level-conversion 
characteristics ; 

^an area detection unit which detects boundary 
areas adjacent to white backgrounds in the input multi- 
level i/nage ; and 

a selection unit which selects one of said 
plurality of gray- level conversion units in response to 
detection results of said area detection unit. 



clain 
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25. The image processing device as claimed | in 
24, wherein said area detection unit includes: 

""tlG^sholding^tmtt which carries out 
folding of the input multi^e^ej^mage tolerate 
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binary imag e-r 



a white-background-area dete<^6ion unit which 
counts white pixels in a given^-axea of the binary image, 
and marks the given area 9^ the binary image as a white - 
background area or a non-white -background area in 
response to the 

an expansion unit which spatially expands the 
white -background area detected by the white -background- 
area detection unit; and 

logical AND unit which obtains a logical 
product of/ the binary image and an image in which white - 
backgrounA areas are expanded by said expansion unit, 
thereby putputting a binary image indicative of the 
boundart areas . 



26. The image processing device as claimed in 
clad/m 24, wherein a gray-level conversion characteristic 
app/Lied to the boundary areas converts an input gra^ 
le^/el of the input multi- level image into a greater 
vafLue tnan__a— gxafci eve l conversion characteristic 
apfodfied to areas other ^rfean the boundary aretes in a 
inge of input gray levels above~"a predetermined gray 
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27. A method of processing an image, 
comprising the steps/ of : 

detecting degrees of white-background 
likeliness in res/ect of local areas of an input multi- 
level image; and) 

converting gray levels of the input multi- 
level image according to gray- level conversion 
characteristics varying depending on the degrees of 
white -background likeliness. 



2a. The method as claimed in claim 27, wherein 
20 the step of [converting gray levels of the input multi- 
level image includes the steps of: 

converting the gray levels of the inputj multi- 
level image according to different gray -level -conversion 
characteristics 



I 
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gr ay-leVel conversion characteristics In 
degrees of white-background likeliness. 
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29. The method a4 claimed in claim 27 , wherein 
the step of detecting degrees of white -background 
likeliness marks white/backgrounds and boundary areas 
adjacent to the white* backgrounds as white -background 
areas, and marks otyner areas as non-white-background 
areas . 



30. /An image processing system, comprising: 
an jLmage input unit which acquires an image; 



an 

magnitudes of 



sdge detection unit which detects 
edges appearing in the acquired image; 
a degree -of -white-background- likeliness 
detection unit which detects degrees of white -background J 
likeliness in respect of local areas of the acquired 



image ; 




filtering unit which app 



filterj 
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^prnr?fifit^g- to the acquired i mage while changing frequency 
characteristics of the filtering processes in respoirse 
to the magnitudes of edges and the degrees white- 
background likeliness; and 

an image output unit whjxin reproduces the 
filtered image. 



a 
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31. The' image processing system as claimed in 
claim 30, where/n said degrees -of -white -background- 
likeliness defection unit marks white backgrounds and 
boundary areas adjacent to the white backgrounds as 
white-background areas, and marks other areas as non- 
white -background areas. 
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<Unage; 



a gray -level conversion unit which converts 
gray levels of the acquired image according to gray- 
level conversion characteristics vaj?£ing depending on 
the degrees of white- background vfikelines s ; and 

an image output un^x which reproduces the 
gray- level converted image/ 



33. The image processing system as claimed in 
claim 32, where/n the gray- level conversion unit 
includes : 

a uiiit which converts the gray levels of the 
input mult i- level image according to different gray- 
level -conver/s ion characteristics; and 

unit which selects one of outputs of the 
different cfrav- level conversion characteristics in 
response tA the degrees of white-background likeliness. 



34. The 



pi'oces-s-ittgsystem as claimed in 
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^cTtaim 33, Wnerein said degree^cj^wfri^tB^tfacKground- 
likeliness detecJ^£olf~unit marks white backgrounds and 
boundary^reas adjacent to the white backgrounds as 



